Introduction
A few years ago, we became interested in the properties and crystal structures of thioureas (Okuniewski et al., 2011a,b; Mietlarek-Kropidłowska et al., 2012) . Recently, we have focused our attention on especially interesting 1-benzoylthioureas as they simultaneously contain carbonyl and thiocarbonyl functions (Okuniewski et al., 2012) . Because of their biological activity, metal coordination ability and involvement in hydrogen-bond formation (Aly et al., 2007; Saeed et al., 2013 Saeed et al., , 2016 , they are the subject of extensive research, with several hundred structures deposited to the Cambridge Structural Database (CSD; Groom et al., 2016) .
In most structures of 3-monosubstituted 1-benzoylthioureas, intramolecular N-HÁ Á ÁO hydrogen bonds are present and form six-membered pseudo-rings. These rings exhibit some aromatic properties and, for this reason, are called quasiaromatic (Karabıyık et al., 2012) . For some time, we have been searching for novel examples of such quasi-aromatic ring interactions. For this reason, we have prepared two 1-benzoylthiourea derivatives that contain such rings. The first compound contains an aromatic substituent, while the second contains an aliphatic substituent, both with additional O atoms ISSN 2053 ISSN -2296 # 2017 International Union of Crystallography that can participate in hydrogen bonding. The compounds are 1-benzoyl-3-(3,4-dimethoxyphenyl)thiourea, (I), and 1-benzoyl-3-(2-hydroxypropyl)thiourea, (II), and the crystal structures were determined by single-crystal X-ray diffraction.
Experimental

Synthesis and crystallization
Both title compounds were synthesized according to a procedure proposed by Douglass & Dains (1934) . Ammonium thiocyanate (46 mmol, 3.50 g) and dry acetone (30 ml) were placed in a two-necked flask. Through a dropping funnel, benzoyl chloride (40 mmol, 4.64 ml) in acetone (20 ml) was added with stirring. When addition was complete, the mixture was refluxed for an additional 15 min and then amine [40 mmol; 6.13 g of 3,4-dimethoxyaniline for (I) and 3.09 ml of 1-aminopropan-2-ol for (II)] in acetone (20 ml) was added through the dropping funnel. The mixture was poured carefully into cold water (500 ml) with stirring. In the case of (I), the resulting precipitate was filtered on a Bü chner funnel. The crude product was recrystallized from acetone. In the case of (II), the resulting oil was extracted with toluene, dried with anhydrous magnesium sulfate and left to evaporate slowly. In both cases, colourless single crystals suitable for X-ray diffraction analysis were isolated. 09, 167.01, 148.84, 147.70, 133.73, 131.64, 130.80, 129.21 (2C), 127.51 (2C), 116.35, 110.90, 108.18, 56.06 (2C 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . H atoms were placed at calculated positions (C-H = 0.93-0.98 Å , N-H = 0.86 Å and O-H = 0.82 Å ) and were treated as riding on their parent atoms, with U iso (H) values set at 1.2-1.5U eq (C), 1.2U eq (N) or 1.5U eq (O).
Results and discussion
The molecules of compounds (I) and (II) (Figs. 1 and 2) both adopt an S-type conformation (Woldu & Dillen, 2008) , with intramolecular N-HÁ Á ÁO hydrogen bonds (for their parameters, see Tables 2 and 3) forming an S(6) motif (Etter, 1990) that is common among 3-monosubstituted 1-acylthioureas (Okuniewski et al., 2012) . The resulting six-membered pseudorings are quasi-aromatic (Karabıyık et al., 2012) . The HOMA indices of aromaticity (Krygowski, 1993) (Groom et al., 2016 ) is equal to 0.78 (5) (Okuniewski et al., 2015) .
Compound (I) is a derivative of 1-benzoyl-3-phenylthiourea (Yamin & Yusof, 2003) substituted with two methoxy groups (Fig. 1) . It crystallizes in the space group P1 with one molecule in the asymmetric unit. The (MeO) 2 C 6 H 3 NHC(S)NHC(O) fragment is almost flat (the maximum distances from the mean plane d are 0.26 Å for atoms S1 and C3). The planarity of this fragment is reinforced by intramolecular a C22-H22Á Á ÁS1 interaction [motif S(6)]. The phenyl ring of the benzoyl group is twisted; it forms a dihedral angle of 31 with the mean plane of the thiourea core, i.e. the NC(S)N fragment.
The molecules are connected via N1-H1Á Á ÁS1 i hydrogen bonds ( Fig. 3 and Figure 1 The structure of the centrosymmetric dimer found in (I). Displacement ellipsoids are drawn at the 50% probability level. Selected hydrogen bonds are marked with dashed lines. [Symmetry code: (i) Àx + 1, Ày + 1, Àz.] Figure 3 Hydrogen bonds, C-HÁ Á Á(O,S) interactions and selected motifs present in the structures of (I) (top) and (II) (bottom), viewed in the [010] direction. In the case of (II), the background colours correspond to the colour codes of symmetrically independent molecules (for designations, see Fig. 2 ).
Figure 2
The structure of the two symmetry-independent molecules found in (II). Displacement ellipsoids are drawn at the 50% probability level. Selected hydrogen bonds are marked with dashed lines.
Table 2
Hydrogen-bond geometry (Å , ) for (I). 
an R Compound (II) is a hydroxy derivative of 1-benzoyl-3-propylthiourea (Dago et al., 1989) . Its molecules are chiral, but the crystal is formed out of a racemic mixture that crystallizes in the centrosymmetric space group P2 1 /c. In the asymmetric unit, there are two similar molecules (molecule A refers to the molecule containing atom S1, while the second molecule, containing atom S3, will be referred to as B; see: Fig. 2 ). The planes of the phenyl rings in both molecules are at different dihedral angles in relation to the mean plane of the thiourea core, viz. ca 19 for molecule A and ca 5 for molecule B. If these two molecules are superimposed with respect to the NC(S)NC(O) group (r.m.s. deviation = 0.033 Å ), then it is revealed that the conformations of the CH 2 CH(OH)CH 3 groups are also slightly different.
Strong hydrogen-bond donor and acceptor -OH groups participate in the formation of intermolecular hydrogen bonds that join the molecules of (II) into chains extending in the [001] direction with a C(7)R 2 2 (6) motif: N1-H1Á Á ÁO2
i and O2-H2AÁ Á ÁS1
ii for molecule A and N3-H3Á Á ÁO4 i and O4-H4AÁ Á ÁS3
ii for molecule B (Table 3) . Hydrogen bonds are formed only within the symmetry equivalents of molecules, so that two types of chains can be distinguished, i.e. Á Á ÁA-A-AÁ Á Á and Á Á ÁB-B-BÁ Á Á (Fig. 3) , both of pc11 (R5) rod group symmetry (International Tables for Crystallography, 2010).
Chains of B molecules are additionally stabilized by a C36-H36Á Á ÁO4
i interaction, while a greater twist of the phenyl ring in molecule A causes the corresponding interaction to be insignificant. On the other hand, in the chains of A molecules, the C15-H15Á Á ÁO1 i interaction is stronger than the corresponding interaction in molecule B (Fig. 3) . Overall, molecules B form stronger interactions with each other (À23.7 kJ mol À1 ) than do molecules A (À22.5 kJ mol
À1
). The energies were estimated as counterpoise BSSE-corrected (Boys & Bernardi, 1970) differences of half of the energy of the dimer and the energy of isolated molecules, with normalized C-H (1.089 Å ), N-H (1.015 Å ) and O-H (0.993 Å ) bond lengths, in GAUSSIAN09 (Frisch et al., 2009) at the MP2/6-31+G(d,p) level of theory. Chains A and B are interconnected by weak acceptor-bifurcated interactions, i.e. C21-H21BÁ Á ÁS3
ii and C23-H23CÁ Á ÁS3
ii ( Fig. 3 and Table 3 ). In (II), like in (I), quasi-aromatic pseudo-rings are involved in all parallel-displaced stacking-type interactions with phenyl rings [CgS1Á Á ÁCg1
iii (d = 3.91 Å and = 18 ) and CgS3Á Á ÁCg3 
Conclusions
Both achiral (I) and racemic (II) crystallize in centrosymmetric space groups. Intramolecular N-HÁ Á ÁO hydrogen bonds allow the formation of quasi-aromatic pseudo-rings. In Table 3 Hydrogen-bond geometry (Å , ) for (II). Figure 4 used to refine structure: SHELXL2016 (Sheldrick, 2015) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ). Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
120.9 (3) C24-C25-H25 119.9 C13-C12-H12 119.5 C26-C25-H25 119.9 C11-C12-H12 119.5 C21-C26-C25 120.6 (3) C12-C13-C14 119. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
